Efforts were made to analyze the genetic variability, correlation and path coefficient analysis of yield and its contributing traits in 49 wheat genotypes. The study revealed highly significant differences among the genotypes for yield and its contributing components except grain length and grain breadth. The higher magnitudes of phenotypic coefficient of variation (PCV) were observed than genotypic coefficient of variation (GCV). The estimates of GCV and PCV were high for plant height, number of tillers per meter, spike weight, spike length, number of grains per spike ,number of spikelets per spike, flag leaf area, 1000-grain weight, grain yield. High heritability coupled with high genetic advance in per cent of mean was observed for flag leaf area, biological yield/meter, and number of grains/spike indicating that these traits were under additive gene control and selection for genetic improvement for these traits would be effective. The magnitude of correlation coefficients at genotypic level was higher than phenotypic correlation coefficients. Path analysis showed that harvest index had highest direct positive effect on grain yield followed by biological yield, number of tillers per meter, spike weight and number of grain per spike thereby indicated that these were main contributors to the grain yield. The Mahalanobis D 2 analysis showed the 49 germplasm clustered into 7 clusters. This shows the germplasm to become moderately divergent. Cluster pattern revealed that, cluster 2 was the largest group consisting of 16 genotypes which was followed by cluster 4 (11 genotypes), Maximum difference among the genotypes within the same cluster was shown by cluster 7 (4.95). So, these characters should be taken into consideration in selection for yield improvement.
Introduction
Wheat (Triticum aestivum L. em. Thell.) is a selfpollinated crop of the member of Poaceae family and one of the most leading cereal of many countries of the world including India. It is the most important food crop of India and is a main source of protein and energy. It is grown in temperate, irrigated to dry and high-rain-fall areas and in warm, humid to dry, cold environments. In India, wheat is the second most important food crop after rice both in terms of area, production and consuming country in the world. After the Green Revolution, the production of wheat has shown a huge increase. The major states involved Uttar Pradesh, Punjab and Haryana. They account for nearly 70 per cent of the total wheat produced in the country. Punjab and Haryana yield the highest amount of wheat because of the availability of better irrigation facilities and congenial weather condition. Haryana state on the whole has achieved a productivity level of 4.55 tons/ha on 2.5 million hectares (Anonymous, 2015) . It has been described as the 'King of cereals' because of the acreage it occupies, high productivity and the prominent position it holds in the international food grain trade. However, the demand for wheat is expected to grow and therefore productivity increase is needed.
Grain yield is a complex trait made up of the interaction between different yield components and environmental effects. Because of this, it is difficult to improve yield through direct selection (especially in the early generations). The component traits should also be used as selection criteria for yield improvement. This is the reason why it is necessary to know the genetic architecture of yield components. The nature and magnitude of gene effect governing the inheritance of quantitative characters could play a vital role for the plant breeder in formulating the appropriate breeding procedure. The genotypic and phenotypic coefficient of variation are helpful in understanding the clear picture of existing variability in the populations, where as the estimates of heritability and genetic advance provide the indices of transmissibility of characters. Thus, estimates of variability parameters like coefficients of variation, heritability and genetic advance are very useful for devising suitable selection strategy for evolving high yielding genotypes in wheat crop. The most simple and convenient methods for working out the genetic diversity among the genotype are available in the form of D 2 analysis (Mahalanobis, 1936) for grouping or clustering of wheat genotypes. The knowledge about genetic variability, heritability, correlation coefficients and its other parameters help in further improving the grain yield through directed selection of component traits and their interrelationship with yield. The present study was therefore conducted to estimate variability, heritability in wheat for 535 DOI: 10.5958/0975-928X.2017.00080.1 utilization in selection programmes aimed at productivity increase of future genotypes.
Materials and methods
The experimental materials consist of 49 genotypes (Table 1) including released varieties and advanced lines of wheat were grown in the randomized block design (RBD) with three replications. The five plants were evaluated from each replication of each genotype. Recommended packages and practice were followed to raise the crop. The observations were recorded on various quantitative characters viz., Plant height (cm), Number of tillers per meter, Spike length (cm), Spike weight (g), Number of spikelets per spike, Flag leaf area (cm 2 ), Number of grains per spike, Grain length and breadth (mm), Awn length (cm), 1000 grain weight (g), Harvest Index (%), Biological yield per meter (g), Grain yield per meter (g) Further, the value of harvest index was also calculated. The mean performance of individual genotypes was embayed for statistical analysis. Mean, range and coefficient of variation were also estimated. Analysis of variance to test the significance for each character was carried out as per methodology given by Panse and Sukhatme (1967) . Genotypic and phenotypic coefficients of variation (GCV and PCV), heritability in broad sense (h 2 ), genetic advance, correlation coefficient and path coefficient was worked out. Mahalanobis's D 2 statistics was used to calculate the genetic divergence in the present population. The genotypes were grouped into different clusters according to the method described by Tocher's (Rao, 1952) .
Results and discussion
Estimation of genetic variability, broad sense heritability and genetic advance: The magnitude of phenotypic coefficient of variance was higher than genotypic coefficient of variance for all the characters which indicated the influence of environmental factors over the seasons under field conditions. High GCV and PCV were observed for number of tillers per meter (17.05, 17.32 et al. (1988) for number of tillers and grain yield. High amount of GCV and PCV suggested greater slope of selection of superior genotypes for this traits.
Heritability indicated the effectiveness with which selection of genotypes could be based on phenotypic performance. Broad sense heritability was found helpful in providing idea about the relative improvement of genetic effects, which the selected parents would pass on to their progenies.
In the present study, high heritability was observed for the characters like flag leaf area (99.30%) followed by grain yield (98.10%), biological yield per meter (97.20%), spike weight (97.10%), no of grains per spike (97.00%) and numbers of tillers per meter (96.90%) ( Table 2) . Shankarrao et al. (2010) observed similar reports for grain weight per plant, number of grains per spike and also similar results were reported by Kumar and Mishra (2004) . Johnson et al. (1955) stated that heritability estimated coupled with genetic advance were more helpful than heritability alone in predicting the progress from the selected better individuals. However, there are limitations of using broad sense heritability as it includes both additive and non-additive gene effects. In the present study highest genetic advance as per cent mean was observed for grain yield/ meter (36.06) and biological yield/plant (48.24) ( Table 2 ). Similar findings were reported by Shankarrao et al. (2010) for genetic advance as per cent mean for grain yield/meter and Yadawad et al. (2015) for grain yield/plant. GCV together with heritability and genetic advance was considered as good estimates of genetic gain to be expected from selection on phenotypic basis.
Correlations and path analysis: Correlation studies were done to find out association at phenotypic and genotypic level among different traits. The magnitude of correlation coefficients at genotypic level was higher than phenotypic correlation coefficients. This revealed a strong inherent association between different traits. Correlation among wheat genotypes showed at both phenotypic and genotypic level of grain yield per meter had significant and positive correlation with number of tillers per meter (0.834, 0.851), spike weight (0.720, 0.738), number of grains/spike (0.790, 0.799), number of spikelet/spike (0.734, 0.763), 1000 grain weight (0.732, 0.767) biological yield/plant (0.532, 0.541), harvest index(0.849, 0.852) and plant height (0.405, 0.422) ( Table 3) . These results were supported by many other works as of Pirdashti et al. (2012) which asserted that biological yield, harvest index had significant and positive correlations with grain yield, Kumar and Hunshal (1998) recorded grain yield had significant positive correlation with all the characters studied except spike length. The same results were supported by the study of Fellahi et al. (2013) .
The path coefficient analysis takes into account the cause and effect relationship between the variables which is unique in partitioning the associations into direct and indirect effects through other dependent variables. Low residual effect (0.047) in path coefficient analysis indicated a high 536 DOI: 10.5958/0975-928X.2017.00080.1 contribution of independent traits to the dependent trait (grain yield/meter) as shown in (Table 4) Among the traits studied, Harvest index (0.8557), biological yield (0.5489), number of tillers per meter (0.0845), spike weight (0.0591), and number of grains per spike (0.0343) exhibited positive direct effect on grain yield/meter. So, direct selection of genotypes for grain yield through these traits may be effective. Similar results were also reported by Pirdashti et al. (2012) for number of grain per spike, 1000 grain weight and biological yield had the most direct and positive effect on grain yield and thus should be considered as important selection criteria for improving yield, Suryakant et al. (2011) . The path coefficient analysis revealed that number of tillers per meter and biological yield per meter were the major contributor towards the grain yield per plant.
Genetic diversity: D 2 statistic has been a promising tool for estimating the genetic divergence in plant breeding experiments and is the basis of variability and helps to craft the designed genotypes as per the requirement. These 49 genotypes were grouped in 7 (Table 5) clusters revealed variable number of genotypes falling into different clusters on the basis of morpho-agronomic characters which has indicated the presence of considerable amount of genetic diversity in present material. Maximum difference among the genotypes within the same cluster was shown by cluster 7 (4.95). This was followed by cluster 2 (3.19), cluster 1 (3.14), cluster 3 (2.78), cluster 4 (2.50), cluster 5 (1.82), cluster 6 (0.00). Cluster 3 and 6 showed maximum inter cluster distance of 12.92( Figure 1 ) followed by clusters 1 and 6 (10.92). The crosses between the genotypes belonging to distantly located clusters are likely to produce good transgressive segregants and genotypes with better mean values can be selected among all the genotypes to suit the breeding programme. Our results are in collaboration with many such studies conducted in wheat.
Conclusion
The present study showed that existence of wide range of variation for most of the character among the wheat genotypes. Correlation studies concluded that most prominent for selection because of appeared high significant genotypic and phenotypic correlation with grain yield. The high genetic advance accompanied with high estimate of heritability observed for flag leaf area, spike weight and number of grain per spike indicates that heritability is mainly due to additive gene effect and selection may be effective to improve the traits. The magnitude of correlation coefficients at genotypic level was higher than phenotypic correlation coefficients. This revealed a strong inherent association between different traits. Parents may be selected from those clusters which had significant genetic distance for crossing in order to obtain genetic recombination and transgressive segregation in the subsequent generations. 
References

